Organization of the Sec61 translocon, studied by high resolution native electrophoresis.
Cotranslational translocation of polypeptides into the ER is controlled by the dynamic interaction of ribosome and translocon components. Analysis of the steps involved in this process by high resolution techniques such as gel electrophoresis is precluded by the high molecular masses of these complexes. We show, here, that modifications to standard native electrophoresis protocols can overcome these problems and lead to an increase in mass range and resolution. Using the modified technique, we show that ER ribosome anchored membrane protein (RAMP) complexes resolve into 3 stable and semistable complexes which range in size between 4 and 8 MDa and are sensitive to relevant concentrations of divalent metals. We demonstrate the molecular composition of the complexes and identify a number of modular components that differentiate them. The components that are common to all three RAMP complexes include the OST translocon subcomplex, Glucosidase I and microtubule tethering protein CLIMP63. The two larger complexes further include the kinesin motor binding protein p180 and Sec61, and the largest complex includes the TRAP translocon component and apoptotic regulator BAP31. On the lumenal side, the BiP cochaperone ERdj3 resides with the three RAMP complexes. Our observations may hint at how subcompartmentalization is achieved in the ER membrane continuum.